We examined whether there are sex differences in children's fruit and vegetable (FV) intake and in descriptive norms (i.e. perceived FV intake) related to parents and friends. We also studied whether friends' impact is as important as that of parents on children's FV intake. Data from the PRO GREENS project in Finland were obtained from 424 children at the age 11 years at baseline. At baseline, 2009 children filled in a questionnaire about descriptive norms conceptualised as perceived FV intake of their parents and friends. They also filled in a validated FFQ that assessed their FV intake both at baseline and in the follow-up in 2010. The associations were examined with multi-level regression analyses with multi-group comparisons. Girls reported higher perceived FV intake of friends and higher own fruit intake at baseline, compared with boys, and higher vegetable intake both at baseline and in the follow-up. Perceived FV intake of parents and friends was positively associated with both girls' and boys' FV intake in both study years. The impact of perceived fruit intake of the mother was stronger among boys. The change in children's FV intake was affected only by perceived FV intake of father and friends. No large sex differences in descriptive norms were found, but the impact of friends on children's FV intake can generally be considered as important as that of parents. Future interventions could benefit from taking into account friends' impact as role models on children's FV intake.
Adequate fruit and vegetable (FV) intake has been shown to prevent many common health problems such as being overweight (1) , type II diabetes (2) , CVD (3) and some types of cancer (4) . According to the recommendations of the World Health Organization (5) , one should eat at least 400 g of FV/d. Although the recommendation is directed at adults, for 11-year-old children the aim can be set near to the recommended amount. The actual daily FV intake among Finnish children, however, is <240 g (6) , and many children do not eat FV daily at all (7, 8) . As the consumption pattern of FV in childhood can be tracked into adulthood (9, 10) , it is important to understand the factors that predispose children's FV intake to become a habit. Boys have generally been noted to eat less FV than girls (11) . Such sex differences in FV intake among Finnish children have not been found to be present in early childhood but to develop during elementary school, which causes energy-adjusted FV intake to be lower among boys than among girls (12) . In an international report (13) , the growth of sex differences in fruit intake among Finnish children was reported to occur at the onset of adolescence.
As suggested by Bandura (14) in his social cognitive theory, perceiving someone to behave in a certain way influences one's own behaviour. It is also more likely that a person will follow the example of the other person if this other person is seen as similar to oneself (14) . Perceiving a certain behaviour can also be understood as a descriptive norm, as it merely describes how one thinks that other people behave. Perceived parental FV intake has been identified as one of the strongest associates of FV intake among school-aged children in diverse reviews (11, 15, 16) . The importance of parental behaviour, however, can vary by sex. Parental FV intake has been reported, for example, to correlate only with girls' FV intake (17) . Among 9-11-year-old Finnish children, FV intake of mothers correlated positively with FV intake among both girls and boys, whereas fathers' FV intake was associated only with boys' FV intake (12) .
A recent review (18) states that children's eating behaviour is also strongly influenced by the eating habits of their peers and friends. Schoolchildren spend much time with their peers and friends, and in Finland they also share daily meals at school. Distinction between friends and peers can be made as describing peers to be persons of similar age and/or developmental level as the child but not acquainted to the child to the same level of intimacy that friends or family members are. The impact of peers on children's FV intake has often been studied in experimental settings, and surveys that examine the impact of friends on children's FV intake have yielded somewhat contradictory results. Perceived FV intake of friends has been positively associated with FV intake among 11-and 12-year-old children in a study by Vereecken et al. (19) . Another study (20) in elementary schoolchildren showed a positive association only between perceived FV intake of friends and children's objectively measured fruit intake. On the contrary, with the subjective self-reporting of fruit intake or vegetable intake, no association of perceived FV intake of friends was found (20) . In adolescents, however, best friends' dietary behaviour was associated among others with vegetable intake but not with fruit intake (21) . In a longitudinal study setting, one's best friend's healthy eating (which was defined as eating FV in most days and limiting one's intake of junk food) did not predict adolescents' FV intake 2 years later (22) . An earlier study that examined the effect of parents' and friends' FV intake as a single variable found that descriptive norm only had an impact on girls' FV intake (23) . Sex differences in FV intake have often been noted, but the sex aspect in understanding the determinants of FV intake has been taken into account in only few studies. Girls have reported, particularly in some Nordic countries, higher levels of social determinants (e.g. parental encouragement and demand) that are associated with FV intake (24) . In addition, in an Icelandic study, perceived FV intake of parents and friends was found to be higher among girls, and it also was associated with FV intake among girls but not among boys (23) . Sex differences in FV intake in a study by Bere et al. (25) were mainly explained by differences in taste preferences, but perceived FV intake of parents, friends, siblings and teacher also acted as a mediator.
To the best of our knowledge, no studies with longitudinal settings and focus on sex differences in perceived FV intake of friends and parents have been conducted. As shown in the above-mentioned studies, descriptive norms can be considered important for the formation of children's eating behaviour. As fruit intake and vegetable intake can be regarded as somewhat different kinds of behaviours, which have different predictors or barriers (26, 27) , we wanted to study the associations separately for fruit intake and for vegetable intake. In the present study, we examined whether there are sex differences in children's self-reported fruit or vegetable intake and whether those are affected by their perception of FV intake of parents and friends. We hypothesised that among 11-yearold schoolchildren the impact of friends, in addition to parental influence, would be strong. It is possible that these children regard friends as being more similar to them than their own parents and therefore more valued as role models. We also wanted to examine whether descriptive norms are gendered in a way that girls would be more influenced by their mothers, and fathers would have more impact upon their sons' FV intake.
Methods

Study design and participants
The PRO GREENS project (www.progreens.org) has focused on the promotion of FV intake among 11-year-old children in ten European countries in 2009 and 2010. The data that were used in this study were obtained from a regional sample of Swedishspeaking schools in the coastal regions of Finland. As the data were originally collected for an international intervention study, the aim was to recruit 1000 children in order to ensure a sufficient level of statistical power. According to the power calculation (http://webpower.psychstat.org/models/ reg01/), which we conducted afterwards for the current study including only the children in the control schools, the required sample size for the most complex models was 236 if the power level was set at 0·8. An invitation to participate was mailed to the schools, and in some cases it was followed up by a reminder phone call. All invited schools were willing to participate and were randomised into intervention and control schools. Only the sample from the control schools (n 553) was included in the analyses of the present study. Baseline took place in May 2009 when descriptive norms were assessed. A human error at carrying out the translation task of the questionnaires led to the exclusion of one side of the questionnaire (which assessed children's FV intake) in May 2009. Therefore, the baseline measurements for children's FV intake were conducted in August and September 2009. The follow-up took place in May 2010, when children reported both their FV intake and filled in the questionnaire for assessing descriptive norms. Children filled in the paper questionnaires in the classrooms under the guidance of their teacher. A consent form and a questionnaire assessing the educational levels of their parents were brought home by the children. In May 2009, 492 children (response rate 89 %), who were in the fourth and fifth grade, participated in the study. Those children whose response from all time points was received (n 424, 77 % from the original sample) and whose parents returned the consent form are included in the analyses. Most dropouts were because of moving to another area and because of a change of school. The study protocol was approved by the Ethics Committee of the Department of Public Health in the University of Helsinki, and the parents provided their informed written consent for their children.
Measures
FV intake of the children was measured by filling in a validated FFQ, which was developed for the Pro Children study (28) .
Questions about the frequency of fresh fruit intake, salad intake, raw vegetable intake and cooked vegetable intake were asked separately. Answer alternatives were as follows: (1) never; (2) less than once a week; (3) once a week; (4) 2-4 d/week; (5) 5-6 d/week; (6) every day, once a day; (7) every day, twice a day; and (8) every day, more than twice a day. Answers were reweighed to describe the times per d a child eats Descriptive norms, fruit and vegetable intakefruits/vegetables. Intakes of salad, raw vegetables and cooked vegetables were added together to a variable indicating vegetable intake. Descriptive norms/perceived fruit or vegetable intake of mother, father and friends were defined by responding to statements 'My mother/father/best friends eat(s) fruit/ vegetables every day'. Questions were adopted from the validated questionnaire of the Pro Children study (29) and asked separately for fruit intake and for vegetable intake. Answer alternatives were as follows: (1) I fully agree, (2) I agree somewhat, (3) I don't agree nor disagree, (4) I disagree somewhat and (5) I fully disagree. Questions about perceived FV intake of mother or father had also an answer alternative: (6) I don't have a/meet mother/father. Children who did not answer the question or chose the sixth option (n 2-16, depending on the sex of the parent and time) were excluded from the analyses. The answers were recoded so that a higher digit indicates a higher level of descriptive norms (i.e. increased fruit or vegetable intake of parents or friends).
Parental educational level was enquired from the respondent parent, who was asked to select the highest educational level that she/he had attained from the following: (1) not completed elementary school, (2) elementary school, (3) high school, (4) senior high school, (5) college or university or (6) other education. This variable was used in the analyses as a continuous adjustment variable.
Statistical methods
All analyses were conducted separately for fruit intake and vegetable intake. Bivariate associations between descriptive norms and children's FV intake were assessed by Spearman's correlation coefficients as run on SPSS Statistics 20.0 for Windows. Linear regression analyses were used to study how descriptive norms at baseline affected children's fruit intake and vegetable intake at baseline and in the follow-up. As we obtained high correlations between descriptive norm variables, we examined the association between each descriptive norm variable and FV intake separately. These results are presented in the tables. To confirm that the results are concise, we also ran analyses in which all descriptive norm variables (perceived FV intake of mother, father and friends) were included in the models simultaneously. The results of these analyses are presented only in the text. All analyses were adjusted for children's sex (when girls and boys were analysed together), age and parental educational level. Possible differences between girls and boys in the studied associations were examined by using multi-group analyses. Significance level was set at P < 0·1 for multi-group analyses (30) and at P < 0·05 for all other analyses. To take into account the nesting in school classes in the sampling, we conducted all regression analyses by using the Complex command in Mplus statistical software version 7.1 (31) .
Results
The characteristics of the study sample in total and also by sex are presented in Table 1 . At baseline, girls were eating fruit more often than boys, but in the follow-up no sex differences in fruit intake were found. Vegetable intake was higher among girls than among boys at both time points. The sex difference in the change in fruit or vegetable intake was not statistically significant. At baseline, girls reported higher perceived fruit intake of friends more often than boys did. In other descriptive norm variables, there were no sex differences found. High positive correlations were found between perceived fruit intake of mother and perceived fruit intake of father (r 0·42; P < 0·001), as well as between perceived vegetable intake of mother and perceived vegetable intake of father (r 0·65; P < 0·001) (data not shown). Table 2 presents the associations from linear regression analyses between perceived fruit intake of mother, father and friends at baseline and children's own fruit intake at baseline and in the follow-up and the change in fruit intake from baseline to the follow-up. Perceiving higher fruit intake of mother, father and friends all had a positive impact on children's fruit intake at baseline and in the follow-up. Only perceived fruit intake of one's father and friends contributed to the change in children's fruit intake. The only statistically significant difference between sexes according to multi-group analyses was the associations between perceived fruit intake of mother at baseline and children's fruit intake at baseline. This association was found to be stronger among boys, and because of the significant interaction effect we show the results for perceived fruit intake of the mother separately for girls and for boys.
Fruit intake
We also tested models that included all three descriptive norm variables simultaneously (data not shown). The results were parallel to the separate analyses, but the associations were weaker than in the single regression models. Baseline fruit intake was associated with perceived fruit intake of mother (β 0·22; 95 % CI 0·11, 0·33; P < 0·001) and friends (β 0·13; 95 % CI 0·01, 0·25; P < 0·001) but not with perceived fruit intake of father (β 0·07; 95 % CI −0·03, 0·18). When predicting fruit intake in the follow-up or the change in fruit intake from baseline to follow-up, both perceived fruit intakes of father (β 0·19; 95 % CI 0·09, 0·30 and β 0·17; 95 % CI 0·07, 0·27, respectively; both P < 0·01) and friends (β 0·17; 95 % CI 0·08, 0·23 and β 0·11; 95 % CI 0·03, 0·19, respectively; both P < 0·01) were significant predictors, but the effect of mother was non-significant (β 0·03; 95 % CI −0·09, 0·15 and β −0·06; 95 % CI −0·17, 0·03, respectively).
Vegetable intake
The impact of perceived vegetable intake of mother, father and friends on children's vegetable intake is shown in Table 3 . Perceived vegetable intakes of mother, father and friends at baseline were all positively associated with children's vegetable intake at baseline and in the follow-up. The impact of mother became non-significant when predicting the change in children's vegetable intake. The pattern of the effect of perceived vegetable intake of parents and friends on vegetable intake was similar among girls and boys in the multi-group analyses.
As with fruit intake, we also ran analyses that included all descriptive norm variables in the models simultaneously (data not shown). When perceived vegetable intakes of mother, father and friends were examined together, none of them were significantly associated with children's vegetable intake at baseline (β 0·03; 95 % CI −0·10, 0·15, β 0·14; 95 % CI −0·01, 0·30 and β 0·10; 95 % CI −0·02, 0·23, respectively). When predicting vegetable intake in the follow-up, both perceived vegetable intakes of father (β 0·22; 95 % CI 0·11, 0·34; P < 0·001) and friends (β 0·15; 95 % CI 0·05, 0·25; P < 0·01) were significant predictors, whereas the effect of perceived vegetable intake of mother was non-significant (β −0·06; 95 % CI −0·18, 0·06). The change in children's vegetable intake was affected only by perceived vegetable intake of father (β 0·17; 95 % CI 0·05, 0·28; P < 0·01), whereas the effect of mother (β −0·08; 95 % CI −0·19, 0·03) and friends (β 0·10; 95 % CI −0·00, 0·20) was non-significant. Table 2 . Linear regression analyses for predicting children's fruit intake at baseline and in the follow-up by perceived fruit intake of mother, father or friends at baseline † (Regression coefficients, 95 % confidence intervals and coefficients of determination)
Children's fruit intake 0·23*** * P < 0·05, ** P < 0·01, *** P < 0·001. † All descriptive norm factors are studied in separate models. All models are adjusted for sex, age and educational level of the respondent parent. ‡ Results for the analyses examining the association between perceived fruit intake of mother and children's fruit intake are shown for the whole sample and separately for both sexes because of an interaction (P < 0·10) in the association between sex and perceived fruit intake of mother.
Discussion
The aim of the present study was to examine whether there are sex differences in children's FV intake and whether the impact of perceived FV intake of parents and friends is similar on FV intake among both sexes. Girls reported higher levels of fruit intake at baseline and higher vegetable intake both at baseline and in the follow-up. Girls also perceived their friends' fruit intake to be higher than boys did. Higher perceived FV intake of mother, father and friends predicted children's higher FV intake at baseline and in the follow-up. Perceived FV intake of father and friends also predicted an increase in children's (boys and girls) FV intake from baseline to follow-up. The only sex difference was found in the impact of perceived fruit intake of mother on children's own fruit intake, which was stronger among boys than among girls. Friends' influence on children's FV intake was generally as strong as the impact of the parents. It has been reported that boys tend to eat less FV than girls (11) . In the present study among 11-year-old children, such sex differences were also apparent for fruit intake at baseline and for vegetable intake both at baseline and in the follow-up. It should be noted that FV intake was measured as self-reported times per d in this study, which makes the comparison with other Finnish studies somewhat difficult. Girls have previously been found to have the following: higher intake frequency of raw vegetables but not of cooked vegetables or fruits (32) , higher daily mean intake of fruits but not of vegetables (6) or both higher fruit intake and vegetable intake when measured as energy-adjusted mean intake (12) . As boys receive more energy from their food (33) , comparing energy-adjusted mean values of FV intake could emphasise the small portion of FV in boys' diets. In our study, fruit intake among girls decreased during the follow-up, whereas fruit intake among boys did not change. It is possible that a longer follow-up would reveal another kind of pattern. On the basis of our results, however, it is difficult to determine whether girls are just starting to decrease their fruit intake earlier than boys do or whether it is a slow societal trend that the sex differences in fruit intake are indeed getting smaller or vanishing.
The strongest sex difference was found in the children's perception of fruit intake among friends, which was rated to be higher among girls. Sex differences have been noted to increase in early adolescence for such predictors of FV intake, as preferences and intention (25) and this kind of development can be assumed to take place with other associates of FV intake as well. It is possible that girls and boys perceive and interpret the environment slightly differently, but an alternative plausible interpretation is that the environment for girls and boys can indeed differ. This could have been the case with the availability of fruits at home, which was reported to be higher by girls and their parents than by boys and their parents (34) . Higher scores in perceived fruit intake of friends among girls in our study can reflect girls' higher probability of paying attention to fruit intake of their friends, which could be intertwined with girls' higher appreciation of such eating behaviour. Alternatively, it could simply be that girls' best friends are more likely to be other girls and the perception of their higher fruit intake, compared with boys, is accurate. However, girls did not rate vegetable intake of their friends to be higher at baseline, even though the sex differences in vegetable intake were already present at that time point.
An unexpected result was the relatively low impact of perceived FV intake of the mother, especially among girls and in the follow-up setting, albeit the lack of mother's impact has also been found in Iceland (34) . One reason that could explain our finding is the relatively small diversity in mothers' FV intake: between 70 and 75 % of children agreed fully or somewhat with the statements that their mother eats fruits or vegetables daily. In another Finnish study conducted among 9-11-year-olds, mothers' FV intake correlated with FV intake of both girls and boys, whereas fathers' FV intake was only associated with boys' FV intake (12) . Such clear sex-specific parental descriptive norm impacts were not found in this sample, which might reflect the differences in the method of measuring between the two studies -that is food records of parents and children in the study of Talvia et al. (12) v. self-report questionnaires filled-in only by children in our study. Still, the finding of the father's impact being a strong associate and predictor of children's FV intake even though no maternal effect was found supports our decision to examine the descriptive norm variables separately. Also the interpretation of the models in which all descriptive norm variables were examined simultaneously could be misleading, as the predictor with the lowest effect becomes non-significant partly because of high intercorrelations. However, the fact that FV intake of fathers can be even lower than that of their children (35) is a matter of 0·36*** * P < 0·05, ** P < 0·01, *** P < 0·001. † All descriptive norm factors are studied in separate models. All models are adjusted for sex, age and educational level of the respondent parent.
concern, as it can hinder children from adopting healthy eating habits at home. The positive impact of perceived FV intake of friends upon children's FV intake was generally found to be as strong as that of parents, and no clear pattern of sex differences was noted across the models. Moreover, descriptive norms related to friends seemed to be an important associate and predictor for girls and boys both in cross-sectional and longitudinal settings. In a recent Danish study conducted among 12-year-olds, both perceived FV intake of parents and friends correlated with children's FV intake (36) . When included in the same model, however, parental descriptive norm was a stronger associate of children's FV intake, and the correlation between perceived FV intake of friends and children's own FV intake became non-significant (36) . The differences of our results could be because of the dissimilarities in the school lunch policy, which in Denmark might give parents more influence on their children's FV intake. On the other hand, in our study, the importance of friends was high especially in the longitudinal setting, which was not included in the Danish study. Previously, descriptive norms have been reported to be strong predictors of adolescents' eating behaviour (37) . We noted that already among children in the elementary school friends seem to have an impact on each other's FV intake. The strong impact of best friends implies that children's whole social environment, not only the family context, should be taken into account when aiming at increasing children's FV intake.
Even though perceiving high FV intake among friends can increase children's FV intake, adjusting one's behaviour does not necessarily have to follow the actual behaviour of others. In an experimental study (37) , adolescents increased their fruit intake when they were told that their school student peers try to eat a sufficient amount of fruits. Receiving information about such a descriptive norm, without observing the actual behaviour to which it referred, was more efficient than receiving information about the health benefits of fruit consumption or passing on a prescriptive norm that elaborates what others think that you should do (37) . When children grow older, they can become more resistant against attempts to try to change their behaviour, as they consider it to work against their independence. Therefore, perceiving a certain (desired) behaviour or passing the same information verbally could prove to be more efficient in future interventions that aim to increase children's FV intake compared with the more traditional health education, which is prescriptive. Social cognitive theory suggests that a person will more likely be imitated if (s)he is close to the subject or (s)he is otherwise valued by the subject (14) . As it is likely to be hard to increase FV intake in a group of friends in which the children are simultaneously observing each other's low FV intake, more distant peers with high FV intake could act as the surrogate role models. Indeed, that was the case in an intervention conducted by Horne et al. (38) , in which the imaginary, but heroic, peers (viewed to consume FV on the videos) successfully increased children's FV intake, whereas simply increasing the availability of FV did not result in any changes in FV intake. In the context of observing real people, it is obvious that to be able to perceive high FV intake of someone, there has to be FV available to consume at least for the person acting as a role model. Therefore, at homes in which children report higher levels of perceived parental FV intake, the availability of FV can also be higher so that the effects of descriptive norms and availability are intertwined. However, it is probable that in the case of friends for whom in Finland the same amount of FV is provided at school lunch the availability does not have such an impact on descriptive norms.
The strengths of the present study are the examination of the different factors of descriptive norms in a follow-up setting and its high participation rate. The use of validated questionnaires, which have been used in many other studies and among different populations, enable the comparison of our results. The main limitation of the study is that the sample was not representative, and thus the results are not necessarily generalisable to all Finnish children. The relatively small sample size and self-reporting of the examined factors can also be seen as limitations. The sample size, however, was smaller than suggested by the power analysis only in the separate analyses for girls and boys, but in these specific analyses the examined associations reached statistical significance. Although 11-year-old children have been found to be able to estimate their FV intake accurately (39) , the assessment of the eating behaviour attributed to other people is not necessarily correct, nor is it similar among girls and boys. However, children's subjective perception of parental FV intake has been suggested to be more consistently associated with their own FV intake, compared with when parental FV intake was reported by the parents themselves (15) , although the parental report also correlates with children's FV intake in some studies (36, 40) . Acknowledging the impact of friends on children's FV intake, it would be beneficial to know whether there are differences in the association between children's FV intake and friends' FV intake measured subjectively and objectively.
Conclusions
We found modest sex differences in children's FV intake and in some of the descriptive norms that predict FV intake. Studies have shown that sex differences in FV intake and its predictors start to occur in late childhood. Among both 11-year-old girls and boys, the impact of friends on FV intake is as strong as that of their parents, which indicates that children's broader social environment should be taken into account when planning future interventions.
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